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Experimental 

Crystal data 

C 28 H 24 F 2 N 2 0 6 S 
M, = 554.55 
Triclinic, PI 
a = 8.2721 (8) A 
b = 10.274 (1) A 
c = 16.2342 (16) A 
a = 81.058 (2)° 
P = 82.987 (2)° 



Data collection 

Bruker SMART APEXII DUO 

CCD area-detector 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 

T min = 0.928, r m „ = 0.978 

Refinement 

R[F 2 > 2a(F 2 )] = 0.061 

wR(F 2 ) = 0.196 

S = 1.01 

7034 reflections 

506 parameters 



y = 83.646 (2)° 
V = 1346.8 (2) A 3 
Z = 2 

Mo Ka radiation 
Ii = 0.18 mm -1 
T = 100 K 

0.42 x 0.24 x 0.12 mm 



25187 measured reflections 
7034 independent reflections 
5142 reflections with / > 2a(I) 
= 0.041 



99 restraints 

H-atom parameters constrained 
Ap ma x = 0.56 e A~ 3 
APmi,, = -0-66 e A~ 3 



In the title compound, C 2 8H24F2N 2 0 6 S, the whole molecule is 
disordered over two sites with refined occupancies of 0.778 (3) 
and 0.222 (3). The central benzene ring makes dihedral angles 
of 56.0 (4), 34.5 (4) and 70.9 (4)°, respectively, with the two 
terminal benzene rings and the 1,3,4-oxadiazole ring in the 
major component of the disordered molecule. The corre- 
sponding angles in the minor component are 59.7 (16), 
25.6 (13) and 75.5 (14)°. In the crystal, molecules are linked 
via C-H- ■ F, C-H- ■ N, C-H- ■ O and C-H- ■ S hydrogen 
bonds into a three-dimensional network. In addition, C— 
H ■ -it interactions are observed. 

Related literature 

For a related structure and background to terphenyls and their 
oxadiazole derivatives, see: Fun, Arshad et al. (2011); Fun, 
Chia et al (2011); Fun et al. (2012); Samshuddin et al. (2011). 
For bond-length data, see: Allen et al. (1987). For the stability 
of the temperature controller used for data collection, see: 
Cosier & Glazer (1986). 
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Table 1 

Hydrogen-bond geometry (A, °). 

Cgl is the centroid of the C7-C9/C16/C17/C22 ring. 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H-A 


C8-H8.4- ■ Fl' 


0.95 


2.36 


3.307 (8) 


174 


C15-H15A-N2" 


0.95 


2.45 


3.266 (5) 


144 


C18-H18B- ■ 03 ia 


0.99 


2.38 


3.200 (11) 


140 


C25-H25^-F2 iv 


0.99 


2.46 


3.112 (5) 


123 


C25-H25^-06 v 


0.99 


2.49 


3.158 (9) 


125 


C27-H27B- ■ F2 vi 


0.99 


2.46 


3.217 (7) 


133 


C28-H28C- ■ -Sl v 


0.98 


2.85 


3.700 (10) 


146 


C5-H5/1- ■ Cgl™ 


0.95 


2.76 


3.579 (6) 


145 


C18-H18/1- ■ Cgl" 


0.99 


2.62 


3.456 (10) 


142 


Symmetry codes: fi) 
(iv) x, y, z + U 


— x, —y + 1, — z; (ii) 
(v) -x+l,-y- 


-x + l, -y- 
f + 


i- 2, -z; (iii) -x + 
(vi) x— 1,V: 


2, -v + 2, -z; 
z + 1; (vii) 



-x + l,-y + \,-z. 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: IS5061). 
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Ethyl ({5-[5 f -(2-ethoxy-2-oxoethoxy)-4,4 ff -difluoro-1 r 1 ':3',1 "-terphenyl-4'- 
yl]-1,3,4-oxadiazol-2-yl}sulfanyl)acetate 

Hoong-Kun Fun, Suhana Arshad, S. Samshuddin, B. Narayana and B. K. Sarojini 
Comment 

In continuation of our work on synthesis of terphenyls and their oxadiazole derivatives (Fun, Arshad et ah, 2011; Fun, 
Chia et a/. , 20 1 1 ; Fun et ah , 20 12), the title compound is prepared and its crystal structure is reported. The starting 
material of the title compound was prepared from 4,4'-difluoro chalcone by several steps (Samshuddin et ah, 2011). 

The molecular structure in shown in Fig. 1 . The whole molecule of the title compound is disordered over two positions 
with a refined site-occupancy ratio of 0.778 (3): 0.222 (3). For the major disorder component, the central benzene ring 
(C7-C9/C16/C17/C22) makes dihedral angles of 56.0 (4), 34.5 (4) and 70.9 (4)° with the terminal benzene rings (C1-C6 
& C10-C15) and 1,3,4-oxadiazole ring (01/N1/N2/C23/C24), respectively. On the other hand, for the minor disorder 
component, the central benzene ring (C7X-C9X/C16X/C17X/C22X) makes dihedral angles of 59.7 (16), 25.6 (13) and 
75.5 (14)° with the terminal benzene rings (C1X-C6X & C10X-C15X) and 1,3,4-oxadiazole ring 
(01X/N1X/N2X/C23X/C24X), respectively. Bond lengths (Allen et ah, 1987) and angles are within normal range. 

In the crystal structure (Fig. 2), the molecules are linked via intermolecular C8 — H8A- -F1, C15 — H15A---N2, C18 — 
H18B -03, C25— H25A-F2, C25— H25A-06, C27— H27B-F2 and C28— H28C-S1 hydrogen bonds (Table 1) into a 
three-dimensional network. The crystal structure are further stabilized by the intermolecular C5 — H5A---Cgl and CI 8 — 
H18A-Cgl (Table 1) interactions (Cgl is the centroid of C7-C9/C16/C17/C22). 

Experimental 

To a solution of 5-(4,4"-difluoro-5'-hydroxy-l,l':3',l"-terphenyl-4'-yl)-l,3,4 -oxadiazole-2(3//)-thione (3.82 g, 0.01 mol) 
in ethanol (20 ml), 10% aqueous sodium hydroxide solution (3.5 ml) was added. Ethyl chloroacetate (1 ml) was then 
added and heated to reflux for 4 h. The reaction mixture was then poured into ice cold water, filtered and crystallized 
from ethanol. The single-crystal was grown from DMF by slow evaporation method and the yield of the compound was 
72%. (M. p. : 378 K). 

Refinement 

The title compound is disordered over two positions with a refined site-occupancy ratio of 0.778 (3): 0.222 (3) and the 
minor disordered component were refined isotropically. All H atoms were positioned geometrically [C — H = 0.95-0.99 
A] and refined using a riding model with £/i S0 (H) = 1.2 or 1.5 U eq (C). A rotating group model was applied to the methyl 
groups. The restraints of same geometries were applied for major and minor components. The same V j parameters were 
also used for atom pairs C21/C28 and 01X/Q6X. 
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Computing details 

Data collection: APEX2 (Broker, 2009); cell refinement: SAINT (Broker, 2009); data reduction: SAINT (Broker, 2009); 
program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009). 




F1 



Figure 1 

The molecular structure of the title compound, showing 30% probability displacement ellipsoids and the atom-numbering 
scheme. All disordered components are shown. 
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Figure 2 

The crystal packing of the title compound. Dashed lines represent the intermolecular hydrogen bonds. Only major 
disordered component is shown. 



Ethyl ({5-[5'-(2-ethoxy-2-oxoethoxy)-4,4"-difluoro-1,1 ':3',1 "-terphenyl- 4'-yl]-1,3,4-oxadiazol-2- 



yl}sulfanyl)acetate 




Crystal data 




C 28 H 24 F 2 N 2 0 6 S 


Z=2 


M r = 554.55 


F(000) = 576 


Triclinic, PI 


D % = 1.367 MgnT 3 


Hall symbol: -P 1 


Mo Ka radiation, X = 0.71073 A 


a= 8.2721 (8) A 


Cell parameters from 9309 reflections 


b = 10.274 (1) A 


(9 = 2.5-30.0° 


c= 16.2342 (16) A 


// = 0.18mm-' 


a = 81.058 (2)° 


T= 100 K 


P = 82.987 (2)° 


Block, pink 


7 = 83.646 (2)° 


0.42 x 0.24 x 0.12 mm 


V= 1346.8 (2) A 3 




Data collection 





Bruker SMART APEXII DUO CCD area 

detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
f and co scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 
T mm = 0.928, r max = 0.978 



25187 measured reflections 
7034 independent reflections 
5 142 reflections with / > 2a(I) 
P int = 0.041 

#max = 29.0°, 8 min = 1.3° 

A = -ll^ll 

I = -22->22 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 >2a(F 2 )] =0.061 
wR(F 1 ) = 0.196 
S = 1.01 

7034 reflections 
506 parameters 
99 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/KiV) + (0.1038P) 2 + 1.0279P] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max < 0.001 
Ap max = 0.56 e A" 3 
A/w = -0.66 e A -3 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat 
(Cosier & Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 1 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 1 . The threshold expression of F 2 > aiF 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II */T7 


Occ. (<1) 


SI 


0.58917 (13) 


0.60843 (12) 


0.37370 (6) 


0.0401 (3) 


0.778 (3) 


Fl 


-0.1744(5) 


0.4107 (4) 


0.1802 (3) 


0.0420 (8) 


0.778 (3) 


F2 


0.6675 (3) 


0.8297 (3) 


-0.44112(12) 


0.0638 (8) 


0.778 (3) 


01 


0.5304 (3) 


0.6637 (3) 


0.21551 (18) 


0.0289 (5) 


0.778 (3) 


02 


0.6528 (9) 


0.8792 (8) 


0.0945 (4) 


0.029 (2) 


0.778 (3) 


03 


0.9649(11) 


1.0846 (8) 


0.1047 (5) 


0.0337 (17) 


0.778 (3) 


04 


0.8094 (4) 


0.9572 (3) 


0.20113 (16) 


0.0358 (7) 


0.778 (3) 


05 


0.2059 (5) 


0.7253 (4) 


0.51466 (19) 


0.0741 (10) 


0.778 (3) 


06 


0.2572 (10) 


0.5310(6) 


0.4679 (6) 


0.0668 (17) 


0.778 (3) 


Nl 


0.3396 (4) 


0.7577 (4) 


0.29952 (17) 


0.0334 (7) 


0.778 (3) 


N2 


0.3012 (4) 


0.7960 (4) 


0.21606(19) 


0.0291 (8) 


0.778 (3) 


CI 


0.0796 (5) 


0.6815 (4) 


0.1171 (5) 


0.0250(12) 


0.778 (3) 


H1A 


0.0784 


0.7725 


0.1221 


0.030* 


0.778 (3) 


C2 


-0.0501 (9) 


0.6090 (7) 


0.1563 (6) 


0.040 (2) 


0.778 (3) 


H2A 


-0.1361 


0.6473 


0.1919 


0.048* 


0.778 (3) 


C3 


-0.0484 (7) 


0.4809 (6) 


0.1415(5) 


0.0319(13) 


0.778 (3) 


C4 


0.0733 (5) 


0.4176 (4) 


0.0933 (5) 


0.0280 (9) 


0.778 (3) 


H4A 


0.0692 


0.3284 


0.0853 


0.034* 


0.778 (3) 


C5 


0.2037 (5) 


0.4891 (4) 


0.0563 (7) 


0.0252 (12) 


0.778 (3) 


H5A 


0.2887 


0.4493 


0.0210 


0.030* 


0.778 (3) 


C6 


0.2101 (8) 


0.6188 (7) 


0.0708 (5) 


0.028 (3) 


0.778 (3) 


C7 


0.3507 (10) 


0.6935 (10) 


0.0303 (4) 


0.027 (3) 


0.778 (3) 


C8 


0.3921 (8) 


0.7060 (7) 


-0.0551 (3) 


0.023 (2) 


0.778 (3) 


H8A 


0.3313 


0.6656 


-0.0886 


0.027* 


0.778 (3) 



Acta Cryst. (2012). E68, o674-o675 



sup-4 



supplementary materials 



C9 


a c o 1 o / 1 i \ 

0.5218 (13) 


A nn T C\ /1 0\ 

0.7769 (12) 


A AA^A ZO\ 

-0.0929 (3) 


A Aid / /1T\ 

0.0246 (17) 


0.778 (3) 


CIO 


a c zro i / /i \ 

0.5623 (4) 


A HO AA ( A\ 

0.7890 (4) 


A 1 O A T /1\ 

-0.1843 (2) 


0.0263 (8) 


a nno 

0.778 (3) 


Cll 


A C /I OT / A\ 

0.542 / (4) 


A C.Q AC\ /T\ 

0.6849 (3) 


—(J. 22 /o2 (19) 


0.05 /8 (/) 


a nno /i\ 
0. / /o (3) 


T T 1 1 A 

H11A 


A C f\ A A 

0.5044 


A /" AC A 

0.6054 


-0.1975 


A A/If* 

0.045* 


0.778 (3) 


C12 


a CnO A /c\ 

U.5 /b4 (5) 


A £;fl/CO 1 A\ 

U.o96o (4) 


(i inn /i\ 
— U.3 139 (2) 


A ACA1 /A\ 
U.U5U1 (9) 


0. / /8 (3) 


H12A 


0.5666 


0.6261 


-0.3434 


A A/A* 

0.060* 


a nno /o \ 

0.778 (3) 


C13 


a £io£ fz\ 
U.0326 (5) 


A O 1 c°) i A\ 

U.sloZ (4) 


a ififn /i n\ 
— U.3562 / (19) 


A A/1 /1 1 ZO\ 

U.U443 (o) 


a nno (^i \ 
0. / /8 (3) 


C14 


a r c /~ a /c \ 

0.6569 (5) 


A A 1 O O /O \ 

0.9188 (3) 


All ^ "7 /I /I 0\ 

-0.31574 (18) 


0.0382 (7) 


0.778 (3) 


H14A 


u.oy /4 


0.99/6 


A O /I C O 


A A A 

0.046^ 


A T70 /l^ 

U. / to (3) 


CI J 


0.6203 (4) 


a nm ^ /o \ 
0.9036 (3) 


AT) OAT / 1 n\ 

—0.22892 (1 /) 


A A1 1 

0.0336 (6) 


U. / /8 (3) 


T T 1 C A 

H15A 


A /'ICC 

0.6355 


A AT) 

0.9736 


A 1 AA/ 

-0.1996 


A A A A* 

0.040* 


a nn o /*) \ 

0.778 (3) 


C16 


0.6144 (12) 


A O ") O T / I 1 \ 

0.8387 (11) 


A A/If O /")\ 

-0.0458 (3) 


A AT) /1\ 

0.023 (2) 


A TTO ZO\ 

0.778 (3) 


T-T1 C A 
Hi OA 


U. /UUo 


A Q001 


A A"70 C 

— U.U /z5 


a mc* 
U.Uzo' 


a nno /1^ 
U. / lo (3) 


CI / 


U.5 /OS (12) 


A /l /I /I 1\ 

U.S244 (12) 


a moo / A\ 
U.()5\)!S (4) 


A AO C /I \ 

U.U2o (3) 


a no /i\ 
U. / /8 (3) 


C18 


0.7831 (10) 


A AfT/l / A\ 

0.9574 (9) 


A ACTA / A\ 

0.0570 (4) 


A A1 AO / 1 T\ 

0.0192 (17) 


a nno f> \ 

0.778 (3) 


H18A 


f\ n A A A 

0.7400 


1.0324 


0.0171 


A AO 1 rfs 

0.023* 


0.778 (3) 


T-T1 CD 


a 0£T/i 
0.86 /4 


u.yuz / 


U.UzM 


A ATi * 

0.0z3^ 


a nno ti\ 
U. / lo (3) 


/■in 

C19 


A O C O /" ZO\ 

0.8586 (8) 


1 AA AO sn\ 

1.0093 (7) 


a 1 n o /o \ 

0.1238 (3) 


A AO f A /I ON 

0.0250 (13) 


a in o /o\ 

0.778 (3) 


C20 


0.9103 (8) 


0.9863 (6) 


0.2664 (2) 


0.0642 (17) 


/\ i—li—lCi /o \ 

0.778 (3) 


T T1 A A 

H2 OA 


1 AO O 1 

1.0281 


0.9653 


A O /I A 1 

0.2491 


A A*7Tsts 

0.077* 


a nno {")\ 

0.778 (3) 


rizUo 


fl on i c 
U.5V lo 


1 AO 1 0 
l.UolZ 


A ')7')'7 
O.Z /Z / 


A A"7"7* 


a nno (i\ 
0. / /O (5) 


C21 


A o^ 1 /I / 1 o\ 

0.8614 (12) 


A A A A H /1 A\ 

0.9047 (10) 


0.3464 (3) 


A 11/1 /I \ 

U.134 (3) 


A TTO \ 

0.778 (3) 


H21A 


0.9064 


0.9364 


A 1 AT A 

0.3920 


A O AO rfs 

0.202* 


0.778 (3) 


Hz lb 


A AA1 A 

U.9U34 


A O 1 0 1 

0.8123 


0.543 / 


A O AO * 

U.2U2* 


A TTO /"I \ 

0. / /8 (3) 


T TO 1 

H21C 


0.7418 


A A 1 1 1 

0.9112 


A O C H A 

0.3569 


A O AO * 


A TTO /") \ 

0.778 (3) 


C22 


A A A A 1 / "7\ 

0.4441 (7) 


A 1 n A /T\ 

0.7530 (7) 


A AT / /I \ 

0.0782 (4) 


A AOAA / 1 f \ 

0.0209 (15) 


A TT O \ 

0.778 (3) 


C23 


A A 1 /f A 

0.4165 (5) 


0.7381 (5) 


A \ CO C /")\ 

0.1686 (3) 


A AO CO /I A\ 

0.0258 (10) 


a nno /"?\ 

0.778 (3) 


C24 


A ylTTI //I \ 

U.4 155 (4) 


A /COO O //I \ 

U.oeze (4) 


A OA/1 /I ZO\ 

U.2944 (2) 


A AO A A 

0.0294 (6) 


a nno /o\ 
0. / /8 (3) 


C25 


A /lO" C A /c\ 

0.4750 (5) 


A CO 1 1 / /I \ 

0.6811 (4) 


A If CI ZO\ 

0.4553 (2) 


A A A £ A /0\ 

0.0464 (8) 


a nno c~>\ 

0.778 (3) 


H25A 


0.5352 


0.6610 


0.5055 


0.056* 


a nno /o\ 

0.778 (3) 


H25B 


A A /Z AO 

U.4648 


A /I 
U. / /84 


n /ii oa 
U.4359 


A AC/:* 

0.056^ 


a nno \ 
0. / /8 (3) 


r^n c 

C26 


A 1 A 1 1 /n\ 

0.3012 (7) 


0.6343 (5) 


a Anon /o\ 

0.4787 (2) 


A A A A A / 1 A\ 

0.0499 (10) 


a nno /")\ 

0.778 (3) 


L27 


A A") O 1 ZO\ 

0.0381 (8) 


A £AC/I ZO\ 

0.6954 (8) 


A C /I /I A /I \ 

0.5440 (3) 


a Ann /o\ 

0.097 (2) 


a nno {^\ 

0.778 (3) 


H27A 


-0.0017 


0.6456 


0.5042 


0.117* 


0.778 (3) 


T TOOTi 


A AT 1 1 

-0.0333 


0.7792 


A C A C C 

0.5455 


a 1 1 nik 

0.117* 


A TTO /") \ 

0.778 (3) 


Czo 


A AOT2 (W 0\ 

0.02 /3 (12) 


0.6142 (10) 


0.6312 (3) 


U.134 (3) 


a nno 

0. / /8 (3) 


HzoA 


— 0.08 /z 


a cnno 
0.5998 


A /CCA/1 

0.6504 


A O AO sk 

U.2U2* 


A TTO /")\ 

0. / /8 (3) 


Hzots 


A ATA/1 
0.0 /04 


A £L£L 1 A 

0.6619 


0.6 /02 


A O AO * 

U.2U2* 


0. / /8 (3) 


t to o/" 1 

H28C 


A A A 1 T 

0.0917 


A CIO/" 

0.5286 


0.6289 


A O AO sk 


A "7 "7 O /O \ 

0.778 (3) 


MA 


AC/1 OO i C\ 

U.548s (5) 


U.6512 (4) 


A 111/1 A /OA 

U.3949 (2) 


A A/IOl /A\* 

U.U423 (9)* 


A OOO /1\ 

u.ZZZ (3) 


r 1A 


A 1 OO" /I / 1 A\ 

— U. lo /4 (19) 


A A^tn~i { 1 ZC\ 

U.42 /3 (lo) 


A 1 An / 1 A\ 

U.193 / (ID) 


A Al O /l \sk 

U.U3B (3)* 


A O O O /I \ 

v.ZzZ (3) 


T70 V 


a cnAf\ (n\ 
0.6240 (/) 


U.9223 (/) 


A /I C1 O /I \ 

— U.4532 (3) 


A Al AO / 1 A \* 

U.U348 (14)* 


A OOO /I \ 

v.ZzZ (3) 


U1A 


a f i nr\ /i /:\ 

0.51 /U (16) 


a conn / 1 1\ 
U.os / / (13) 


a one 
0.2335 (/) 


A Al O 

U.U3s (3)* 


A OOO /1\ 

U.222 (3) 


UzA 


A /: C A /l \ 

U.o59 (3) 


A 0"70 ZO\ 

U.o /o (2) 


A AA A A / 1 1 \ 
U.U94U (11) 


A A 1 1 /C\sk 

U.U13 (5)* 


A OOO /I \ 

U.222 (3) 


03X 


0.955 (4) 


1.093 (3) 


0.1106(17) 


0.024 (4)* 


0.222 (3) 


04X 


0.8537 (13) 


0.9319(12) 


0.2057 (7) 


0.032 (3)* 


0.222 (3) 


05X 


0.1312(13) 


0.7237 (9) 


0.5181 (6) 


0.038 (2)* 


0.222 (3) 


06X 


0.254 (3) 


0.5344 (17) 


0.4657 (16) 


0.038 (3)* 


0.222 (3) 


NIX 


0.3157(13) 


0.7979(11) 


0.3061 (6) 


0.025 (3)* 


0.222 (3) 
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N2A 


A O / 1 0"A 

0.2928 (1 /) 


A OAA /I OA 

0.5299 (13) 


A O 1 OA fH\ 

0.2159 (/) 


A AOO" /1A* 

0.02 / (3)* 


A OOO /1A 

0.222 (3) 


/IV 

CIA 


0.05 / (3) 


A /-OI /I \ 

0.681 (3) 


A 1 O Z /OA 

0.125 (2) 


A ACA /1 1 A* 

0.059 (11) 


A OOO /1A 

0.222 (3) 


H1XA 


0.1053 


A T/"AC 

0.7605 


A t A A ^ 

0.1443 


0.071* 


A OOO /") \ 

0.222 (3) 


CzA 


— U.U30 (3) 


A £T*3 /T\ 

U.623 (z) 


U.1D4J (15) 


A AOA /CA* 

U.U2U (5)^ 


A TTT 
U.ZZZ (3) 


H2XA 


-0.1543 


0.6742 


0.1728 


A AO A sk 

0.024* 


A OOO /") \ 

0.222 (3) 


C3A 


a acc a 
—0.033 (3) 


A /I OA /OA 

0.489 (2) 


A 1 CCA / 1 OA 

0.1552 (18) 


A AT7 /C\* 
U.U2 / (5)^ 


A TTT /"3 \ 
U.ZZZ (3) 


C4A 


A AjCA /")\ 

0.069 (3) 


A /IOO ZO\ 

0.422 (2) 


A 1 1 f\A /1 C\ 

0.1104 (15) 


0.034 (6)* 


A TTT /I \ 

0.222 (3) 


T r /I "V A 

H4AA 


A A/TO /I 

0.0684 


All AO 

0.3302 


A 1 AO A 

0.1084 


A A/1 1 * 

U.U41 v 


A TTT /*} \ 

U.222 (3) 


C5X 


A 1 Al /"/I \ 

0.197 (4) 


A -1 A 1 /1\ 

0.491 (2) 


A AzT O /O A 

0.068 (3) 


A A A A /I A\* 

0.049 (10)* 


A TTT /") \ 

0.222 (3) 


H5AA 


A O OO Z 

0.2825 


A A A A O 

0.4442 


A A1 /C/c: 
0.0366 


A AC O * 


A TTT /"3 \ 

u.222 (3) 


Co A 


A TAT /OA 

0.20/ (3) 


a /:oc /OA 
0.625 (2) 


A A£QA /1 TA 
0.0680 (1 /) 


A AOC /n\* 
U.U25 (9)* 


A TTT /T\ 

U.222 (3) 


C7X 


nice /"> \ 

0.355 (3) 


0.695 (3) 


A AT A A / 1 1 A 

0.0340 (11) 


A ATA ZO\* 

0.020 (8)* 


A TTT /") \ 

0.222 (3) 


ov 

C8X 


A O AA / A\ 

0.399 (4) 


A T 1 O / /I \ 

0.712 (4) 


A AC A 1 / 1 OA 

-0.0541 (12) 


A A/IT /11\sk 

0.042 (11) 


A TTT /") \ 

0.222 (3) 


ITOV A 

H8XA 


A A A/1 

0.3404 


0.6668 


A AO CH 

-0.0857 


A AC 1 * 

0.051* 


A TTT /") \ 

0.222 (3) 


C9X 


0.518 (5) 


A TOA / /I \ 

0.789 (4) 


A 1 AAA ZO\ 

-0.1000 (8) 


A AOO //"vsk 

0.022 (6)* 


A OOO /") \ 

0.222 (3) 


C1UA 


f\ Z A AA / 1 C A 

0.5499 (1 5) 


A OO 1 O / 1 /I A 

0.5212 (14) 


—0.194/ (/) 


A AOA /1A* 

0.020 (3)* 


A OOO /OA 

0.222 (3) 


CI 1A 


A /lOflA /OA 

o.4z90 (9) 


A Ol A1 /QA 

0.5101 (5) 


A O/l A*7 (A A 

— 0.Z46 / (4) 


A A 1 0/1 /1 CA* 

0.0184 (15)^ 


A OOO /OA 

O.zzz (3 J 


hub 


0.3274 


A TOA1 

0.7803 


A O O 1 O 

-0.2213 


A AO O sic 

0.022* 


A OOO /") \ 

0.222 (3) 


L12X 


A /aa 

0.4523 (9) 


A O A 1 O /o\ 

0.8412 (8) 


A O O O £ ( Z\ 

-0.3336 (5) 


A AO A A /1TA* 

0.0244 (17)* 


A OOO ("> A 

0.222 (3) 


TT1 ^f) 

H12B 


A O "7 A 1 

0.3701 


A O ~i 1 1 

0.8311 


-0.3676 


A AOA* 

0.029* 


A OOO /") A 

0.222 (3) 


C13X 


A COH7 /1 AA 
0.399 / (10) 


A OO^A /I 1 \ 

0.55 /0 (1 1) 


—0.3683 (5) 


A AO AO /1 OA* 

0.0262 (19)* 


A OOO /OA 

O.zzz (3 J 


C14X 


0.7297 (12) 


A OO /"") / 1 A\ 

0.8863 (10) 


A O O O 1 /C\ 

-0.3221 (5) 


A AO /" ZO\ sk 

0.026 (2)* 


A OOO /") \ 

0.222 (3) 


t t 1 /i n 

H14B 


0.8349 


A AACO 

0.9053 


A ~i A OA 

-0.3489 


A AO 1 A 

0.031* 


A OOO ("> A 

0.222 (3) 


CI jA 


U. /Ul / (11) 


A QZ£.H /AA 

0.856/ (9) 


— U.2j5z (5) 


A AO 10/1 /CAsk 

0.0212 (16)* 


A OOO /I A 

0.222 (3) 


t t 1 cn 

H15B 


A TOOA 

0.7880 


0.8607 


A O AT 1 

-0.2023 


A AO Csk 

0.025* 


A OOO /")A 

U.ZZZ (3) 


C16X 


a r ao / a \ 

0.602 (4) 


A O A 1 / /I \ 

0.847 (4) 


-0.0455 (11) 


A AO ZO\ sk 

0.026 (8)* 


A OOO /O \ 

0.222 (3) 


t t 1 zrn 

H16B 


A /TOT) 

0.6873 


A OAAO 

0.8998 


A A1AA 

—0.0700 


A A") 1 * 

0.031* 


A OOO ("> A 

O.ZZZ (3) 


CI /A 


A C£ O i A'\ 
U.Z>65 (4) 


A O "5 A //I \ 

U.83U (4) 


A A/1 O A ATA 

0.0420 (9) 


A A1A /C\* 
U.U1U (5)* 


A OOO /1A 

0.222 (3) 


ClsA 


A TOO /C\ 

0.788 (5) 


A AC O //I \ 

0.958 (4) 


A A/:iA 1 1 CA 

0.0629 (15) 


A A") O/I A\* 

0.038 (10)* 


A OOO /">A 

0.222 (3) 


H18C 


0.7416 


1.0394 


r\ r\r\ r\ A 

0.0294 


0.046* 


0.222 (3) 


H18D 


0.0004 


A A 1 A A 

0.9100 


A AO A Z 

0.0245 


A A A £. * 
0.046* 


A OOO /1A 

0.222 (3) 


C19X 


A OlA ZO\ 

0.879 (3) 


A A AT 

0.997 (2) 


A 10 0 1 / A\ 

0.1281 (9) 


A AIO //1\sk 

0.018 (4)* 


A OOO /O \ 

0.222 (3) 


/ 1T A"V 

C2UX 


0.8684 (16) 


1 AO ") O / 1 ") \ 

1.0238 (13) 


A OjCOO ZO\ 

0.2688 (8) 


A AOO ZO\sk 

0.028 (3)* 


A TTT \ 

0.222 (3) 


H20C 


0.9843 


1.0359 


0.2723 


0.033* 


0.222 (3) 


HzUL) 


A OAOT 


1.1115 


ft of in 

U.253 / 


A AO 1 * 

0.033* 


A OOO /1A 

0.222 (3) 


C21 A 


A TATl /1 n 

U. /923 (11) 


A 1 /OA 

0.9531 (9) 


A T C AA f£\ 
U. JDUU (6) 


A AOO O /1 TA* 

0.0228 (1 /)* 


A OOO /OA 

U.ZZZ (3) 


H21D 


A O A 1 C 


A mcA 
0.9/50 


U. J96b 


A AO A * 

0.034* 


A OOO /1A 

0.222 (3) 


Hz lb 


A OAAA 
U.SU9U 


A OCT) 

0.55 /3 


U. 3492 


A AO A * 

0.034* 


A OOO /1A 

0.222 (3) 


H21F 


0.6748 


A AO AO 

0.9808 


0.3569 


A AO A sk 

0.034* 


A OOO /") \ 

0.222 (3) 


C22X 


A A A O / A \ 

0.443 (4) 


0.753 (4) 


A AOT1 / 1 A \ 

0.0873 (10) 


A A") A ZO\sk 

0.034 (8)* 


A OOO /") \ 

0.222 (3) 


C23X 


a a f\nn / 1 aa 
0.40/ / (19) 


A 7f AA ( \\ £L\ 

0. /599 (lo) 


A 1 TOjC /TA 

0.1 /86 ( /) 


A A 1 A /O A * 
0.014 (3)* 


A OOO /1A 

0.222 (3) 


Z" 1 0 /I "V 

C24X 


A A A Hf\ / 1 CA 

0.44/0 (15) 


A H 1 AA /I 1\ 

0. /199 (12) 


0.3081 (6) 


A AO A /O Ask 

0.024 (3)* 


A OOO /1A 

0.222 (3) 


C25X 


0.4106 (13) 


A HI 1 O /I 1\ 

0.7118 (12) 


A A H f\C /T\ 

0.4705 (7) 


A A") 1 ZO\ sk 

0.03 1 (2)* 


A OOO /") \ 

0.222 (3) 


H25C 


A A C A£ 

U.4596 


U.696o 


U.524z 


A A1 T* 
U.U3 /* 


A TTT /"3 \ 

U.222 (3) 


H25D 


0.3875 


0.8085 


0.4546 


0.037* 


0.222 (3) 


C26X 


0.2475 (15) 


0.6464 (14) 


0.4832 (11) 


0.038 (4)* 


0.222 (3) 


C27X 


-0.0292 (17) 


0.6719(14) 


0.5411 (9) 


0.046 (3)* 


0.222 (3) 


H27C 


-0.0513 


0.6190 


0.4984 


0.055* 


0.222 (3) 


H27D 


-0.1160 


0.7462 


0.5434 


0.055* 


0.222 (3) 
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C28X 


-0.0306 (17) 0.5858 (14) 


0.6262 (8) 




0.047 (3)* 


0.222 (3) 


H28D 


-0.1427 


0.5653 




0.6466 




0.071* 


0.222 (3) 


H28E 


0.0108 


0.6332 




0.6660 




0.071* 


0.222 (3) 


H28F 


0.0393 


0.5034 




0.6210 




0.071* 


0.222 (3) 


Atomic displacement parameters (A 2 ) 




U n 


LI 22 


IP 3 


U 12 








SI 


0.0406 (5) 


0.0444 (6) 


0.0347 (4) 


-0.0170 


(4) 


-0.0120 (4) 


0.0121 (4) 


Fl 


0.0311 (13) 


0.0526 (19) 


0.0462 (19) 


-0.0355 


(13) 


0.0006(11) 


-0.0007 (15) 


F2 


0.0891 (17) 


0.0798 (19) 


0.0308 (10) 


-0.0392 


(14) 


0.0001 (10) 


-0.0166(10) 


01 


0.0228 (10) 


0.0285 (13) 


0.0334 (13) 


-0.0101 


(8) 


-0.0010 (9) 


0.0052 (11) 


02 


0.027 (3) 


0.026 (2) 


0.036 (3) 


-0.0186 


(13) 


0.0023 (8) 


-0.0027 (8) 


03 


0.028 (2) 


0.032 (2) 


0.044 (2) 


-0.0204 


(17) 


0.0029 (14) 


-0.0094(15) 


04 


0.0421 (17) 


0.0432 (17) 


0.0271 (11) 


-0.0278 


(15) 


-0.0051 (11) 


-0.0023 (10) 


05 


0.064 (2) 


0.112 (3) 


0.0458 (16) 


-0.008 (2) 


-0.0025 (15) 


-0.0131 (16) 


06 


0.075 (3) 


0.074 (3) 


0.052 (2) 


-U.U416 


(19) 


-0.0190(14) 


0.0242(15) 


Nl 


0.0375 (17) 


0.0317(18) 


0.0322 (13) 


-0.0117 


;i3) 


-0.0028 (10) 


-0.0031 (12) 


N2 


0.0320(15) 


0.0225 (17) 


0.0340(15) 


-0.0092 


(12) 


-0.0042 (9) 


-0.0024 (12) 


CI 


0.0150(14) 


0.0199(17) 


0.040 (2) 


-0.0085 


(9) 


-0.0064 (12) 


0.0024 (10) 


C2 


0.0196(19) 


0.044 (4) 


0.056 (3) 


-0.0138 


(19) 


-0.0043 (14) 


0.001 (2) 


C3 


0.024 (2) 


0.038 (2) 


0.035 (3) 


-0.0233 


(15) 


-0.0083 (14) 


0.0075 (17) 


C4 


0.0262(18) 


0.0204(18) 


0.039 (3) 


-0.0147 


(11) 


-0.0128 (15) 


0.0070(15) 


C5 


0.0162(18) 


0.0155 (18) 


0.043 (3) 


-0.0077 


(9) 


-0.0080 (12) 


0.0054 (12) 


C6 


0.016 (2) 


0.019(3) 


0.049 (4) 


-0.0078 


(11) 


-0.0094 (13) 


0.0092 (13) 


C7 


0.017 (2) 


0.012 (2) 


0.052 (5) 


-0.0049 


(9) 


-0.0065 (13) 


0.0023 (12) 


C8 


0.0141 (18) 


0.0118(18) 


0.044 (3) 


-0.0050 


(9) 


-0.0056 (10) 


-0.0058 (10) 


C9 


0.0191 (18) 


0.016(3) 


0.040 (3) 


-0.0044 


(17) 


-0.0022 (17) 


-0.0075 (18) 


CIO 


0.0220 (14) 


0.0211 (19) 


0.0380(17) 


-0.0051 


(13) 


-0.0039 (11) 


-0.0083 (14) 


Cll 


0.0444 (16) 


0.0318 (15) 


0.0413 (15) 


-0.0176 


(12) 


-0.0054(12) 


-0.0068 (12) 


C12 


0.072 (2) 


0.0443 (19) 


0.0417(16) 


-0.0276 


(17) 


-0.0056 (15) 


-0.0150(14) 


C13 


0.0555 (19) 


0.050 (2) 


0.0308 (14) 


-0.0179 


(17) 


-0.0036 (13) 


-0.0092 (14) 


C14 


0.051 (2) 


0.0296 (15) 


0.0348 (15) 


-0.0127 


(15) 


-0.0040 (13) 


-0.0025 (11) 


C15 


0.0415 (16) 


0.0253 (14) 


0.0361 (14) 


-0.0120 


(13) 


-0.0018 (11) 


-0.0063 (11) 


C16 


0.015 (2) 


0.018 (2) 


0.038 (3) 


-0.0062 


(17) 


0.0027 (10) 


-0.0092 (12) 


C17 


0.020 (3) 


0.017(3) 


0.043 (3) 


-0.0065 


(18) 


0.0002(11) 


-0.0050 (11) 


C18 


0.0174(19) 


0.0148 (19) 


0.026 (2) 


-0.0112 


:io) 


0.0008(11) 


-0.0011 (11) 


C19 


0.020 (2) 


0.019 (2) 


0.036 (2) 


-0.0044 


(18) 


-0.0009 (13) 


-0.0046(11) 


C20 


0.103 (5) 


0.071 (4) 


0.0313 (17) 


-0.056 (4) 


-0.003 (2) 


-0.015 (2) 


C21 


0.171 (6) 


0.202 (7) 


0.0420(19) 


-0.102 (5) 


-0.012 (3) 


0.006 (3) 


C22 


0.0150(17) 


0.0121 (17) 


0.035 (2) 


-0.0049 


(8) 


-0.0023 (12) 


0.0024 (13) 


C23 


0.0229 (16) 


0.018 (2) 


0.0369 (19) 


-0.0097 


(12) 


-0.0026 (12) 


-0.0002 (14) 


C24 


0.0331 (15) 


0.0274 (17) 


0.0285 (15) 


-0.0162 


(13) 


-0.0012(11) 


0.0018(13) 


C25 


0.056 (2) 


0.044 (2) 


0.0436 (18) 


-0.0117 


;i8) 


-0.0193 (17) 


-0.0051 (15) 


C26 


0.055 (3) 


0.069 (3) 


0.0245 (16) 


-0.013 (2) 


-0.0090(18) 


0.0073 (14) 


C27 


0.063 (4) 


0.171 (7) 


0.049 (2) 


0.012 (4) 




0.004 (3) 


-0.010 (3) 


C28 


0.171 (6) 


0.202 (7) 


0.0420(19) 


-0.102 (5) 


-0.012 (3) 


0.006 (3) 
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Geometric parameters (A, ") 



SI— C24 


1.730 (3) 


SIX— C25X 


1.714(10) 


SI— C25 


1.746 (4) 


SIX— C24X 


1.744(10) 


Fl— C3 


1.366 (4) 


FIX— C3X 


1.365 (14) 


F2— C13 


1.361 (3) 


F2X— C13X 


1.365 (9) 


01— C24 


1.346 (5) 


01X— C24X 


1.350 (12) 


01— C23 


1.373 (4) 


01X— C23X 


1.415 (13) 


02— C17 


1.367 (5) 


02X— C17X 


1.376 (12) 


02— CI 8 


1.434 (5) 


02X— C18X 


1.411 (15) 


03— C19 


1.215 (5) 


03X— C19X 


1.212(15) 


04— C19 


1.320 (5) 


04X— C19X 


1.333 (14) 


04— C20 


1.510(5) 


04X— C20X 


1.521 (13) 


05— C26 


1.315 (6) 


05X— C26X 


1.309 (13) 


05— C27 


1.461 (7) 


05X— C27X 


1.469(13) 


06— C26 


1.203 (6) 


06X— C26X 


1.222(14) 


Nl— C24 


1.277 (5) 


NIX— C24X 


1.277(12) 


Nl— N2 
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Hydrogen-bond geometry (A, °) 

Cgl is the centroid of the C7-C9/C16/C17/C22 ring. 
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Symmetry codes: (i) -x, -y+l, -z; (i 


i) -x+ 1, -y+2, -z; (iii) -x+2, -y+2, -z; 


(iv) x, y, z+1 ; (v) -*+ 1 , -y+ 1 , 


-z+l; (\\)x-\,y,z+\; 


(vii) —x+l, —y+l, — z. 



Acta Cryst. (2012). E68, o674-o675 



sup-13 



